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1. REAL PARTY IN INTEREST (37 8 41.37(cUnrm 

The real party in interest in this appeal is Intel Corporation of 2200 Mission College 
Boulevard, Santa Clara, California, 95052, to whom the invention is assigned. 

n. RELATED Al ftPEAJLS AND INTERFERENCES (37 C.F.R, S 4137fcVl¥!m 

With respect to other appeals or interferences that will directly affect, or be ajBfected by, 
or have a bearing on tlie Board's decision in this appeal, to the best of Appellant's knowledge, 
there are no such appeals or interferences. 

m. STATUS OF THE CLAIMS (37 C.F,R. S 4137fcKl¥iii)) 
The status of the claims in this application are: 
A. TOTAL NUMBER OF CLAIMS IN APPLICATION 
Claims 21-35 aj:e currently pending in the application. 
STATUS OF ALL THE CLAIMS 
L Clainris cancelled: 1-20. 

2. Claims withdrawn from consideration but not cancelled: NONE. 

3. Claims pending: 21-35. 

4. Claims allowed: NONE. 

5. Claims rejected: 21-35. 
C. CLAIMS ON APPEAL 

Claims 21-35 are on appeal. 
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IV. STATUS OF AMENDMENTS (37 S 41,21(c\m(\v)) 

A response wa$ not submitted in response to the Final OfBce Action mailed on June 28, 
2007. A response was submitted on 12/27/06 in response to the OjBSce Action mailed 9/27/06- 
The response included amendments to the claims. The amendments were entered. A copy of all 
claims on appeal is attached hereto as an appendix of claims. 
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V. SUMMARY OF CLAIMED SUBJECT IVIATTER (37 C.F.IL 8 41-37f cVlVv>j 

Independent claim 21 pertains to a method, according to a first embodiment of the 
invention. See e.g.. Fig. 6, paragraphs [0024] through [0028]> and original claim 1. The method 
includes depositing a layer on a substrate. See e.g., block 605 of Fig. 6 and paragraph [0024]. 
The method also includes depositing a non-chemically amplified photoresist layer upon the 
layer. See e.g., the first sentence of the Abstract, block 610 of Fig. 6, and paragraph [0025]. The 
non-chemically amplified photoresist layer having a developer-soluble resin and a photoactive 
oompoxmd. See e.g., the second sentence of the Abstract, paragraph [0019], and original claim 1 . 
The photoactive compound inhibiting solubiUty of the developer-soluble resin. See e.g. the 
fourth sentence of the abstract, original claim 1, paragraphs [0003], [0028], and [0031]. The 
method al$o includes exposing selected portions of the non-chemically amplified photoresist 
layer to an extreme ultra-violet light source (see e.g., block 615 of Fig. 1, paragraph [0027]) such 
that solubility of the selected portions of the non-chemically amplified photoresist layer is 
promoted (see e,g,, pajragraph [0027], the fifth sentence of the Abstract, and original claim 1). 
The method also includes developing the exposed portions of the non-chemically amplified 
photoresist layer. See e.g., block 620 of Fig. 6 and paragraph [0028]. 

Indq>endent claim 30 pertains to a non-chemically amplified photoresist, according to a 
second embodiment of the invention. See e.g., the first sentence of the Abstract, original claim 
10, and paragraph [0001]. The non-chemically amplified photoresist includes a resin titiat is 
soluble in a developer. See e.g., the second sentence of the Abstract, original claim 10, and 
paragraph [0019]. The non-chemically amplified photoresist also includes a photoactive 
compound. See e.g., the second sentence of the Abstract, original claim 10, and paragraph 
[0019]. The photoactive compoimd is distributed within the non-chemically amplified 
photoresist. See e.g,, ttie third sentence of the Abstract, original claim 10, and paragraphs [0027] 
and [0029], The photoactive compound to prompte solubility of a selected portion of the non- 
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chemically amplified photoresist exposed to an extreme ultra-violet light source and to inhibit 
solubility of an unexposed portion of the non-chemically amplified photoresist. See e.g., the 
fourth and fifth sentences of the Abstract, original claim 10, paragraphs [0028] and [0031]. 
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VI. GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL f37 C.F.R. 
S 41.37fcUlVvm 

A. Claim 27 is n^jected under 35 U.S.C. § 112, first paragrapli» as allegedly failing to 
comply with the written desciiption requirement. 



B. Claims 21-25 and 30-34 are rejected under 35 U.S.C. § 103(b) as being 

unpatentable over U.S. Patent No. 5,759,739 to Takemura et al. (hereinafter 
Talcemura^ in view of U.S. Patent AppUcation Publication No. 2005/0074699 by 
Sun et al. Qiereinafter Sun); and 



C. Claims 21, 26, 30 and 35 are rejected under 35 U.S.C. § 103(a) as being 

unpatentable over U.S. Patent No. 5,358,599 to Cathey et al. (hereinafter Cathev> 
in view of U.S. Patent AppUcation Publication No. 2005/0074699 by Sun et aL 
(hereinafter Sun) . 
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VIL ARGUMENT f37 C.F.R. S 41.37rcKn(vii)> 

A. REJECnor* OF CLAIM 27 U1NDER 35 U.S.C. § 112, FIRST PARAGRAPH, AS 
ALLEGEDLY FAILING TO COMPLY WITH THE WRITTEN DESCRIPTION 
REQUIREMENT IS BELIEVED TO BE IMPROPER. 

GROUP I: CLAIM 27 

Claim 27 recites "wherein the non-ckemically amplified photoresist layer does not include a 
photo-acid generator (PAG)". The Examiner has asserted that "there is no disclosure in the 
specification teaching that the non-chemically amplified generator does not include a photo acid 
generator (PAGf. See e.g., page 2 of the Final Office Action mailed 91111^^. 

Appellants respectfully disagree. Paragraph [0005] discloses that "For chemically amplified 
photoresists, the mechanism is different. Instead of PAC, Photoacid generator (PAG) is used." 
Paragraph [0031] discloses that "Embodiments of the invention provide a non-chemically 
amplified photoresist (i,e., does not include PAG)" . 

Accordingly, Appellants respectiully submit that fliere is sufficient vmtten description for claim 
27, and respectfully request that the rejection of claim 27 be overturned. 

B. REJECTION OF CLAIMS 21-25 AND 30-34 UNDER 35 U.S.C. § 103(A) AS 
ALLEGEDLY BEING UNPATENTABLE OVER U.S. PATENT NO. 5,759,739 TO 
TAKEMURA ET AL. (HEREINAFTER TAKEMURAl IN VIEW OF U.S. PATENT 
APPLICATION PUBLICATION NO. 2005/0074699 BY SUN ET AL. 
(HEREINAFTER SUN^ IS BELIEVED TO BE IMPROPER 

GROUP H: CLAIMS 21-25 AND 30-34 

the Examiner has rejected claims 21-25 and 30-34 under 35 U.S.C. § 103(a) as being 
unpatentable over U.S. Patent No. 5,759,739 to Takemura et al. (hereinafter Takemuia) in view 
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of U.S. PateM Application Publication No. 2005/0074699 by Sun et al. (hereinafter Sun). 
Appellants respectfully submit that claims 21-25 and 30-34 are allowable over Takemura and 
Sun . 

Claim 21 recites a method comprising: 
^^deposittng a layer on a substrate; 

depositing a non-chemicaUy amplified photoresist layer upon the layer, the non- 
chemically amplified photoresist layer having a developer-soluble resin and a 
photoactive compound, the photoactive compound inhibiting solubility of the. developer- 
soluble resin; 

exposing selected portions of the non-chemically amplified photoresist layer to an 
extreme ultra-violet light source such that solubility of the selected portions of the non- 
chemtcally amplified photoresist layer is promoted; and 

developing the exposed portions of the non-chemically amplified photoresist layer"'. 

Accordingly, claim 21 pertains to a method of using a iiopH:hemicalIv amplified 
photoresist layer that includes a developer-soluble resin and a photoactive compound that 
inhibits the solubility of the developer-soluble resin. Furthermore, the method includes exposing 
selected portions of the non-chemically amplijSed photoresist layer to an extreme ultra-violet 
light source. 

(1) Firstly, on page 3 of the Final Office Action mailed 6/28/07, the Examiner has admitted 
that ^" Takemura does not disclose that the photoresist layer is non-chemically amplified". 

However, the Exauniiner has asserted that '"Sun, in [0039], discloses that the chemically 
amplified photoresist layer can be replaced with a non-chemically amplified photoresist layer^\ 
See e.g., the bottom of page 3 of the Final Office Action mailed 6/28/07. 

paragraph [0039] of Sun recites: 
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[0039] The Xbxxx photoresist provides a number of impor- 
tant advaotages lo the photolithographic process. First, there 
are no outstanding photoresist patterns in the entire process. 
Dry etch masking is no longer required for the photoresist, 
makiGg the photoresist more of a photosensitive layer rather 
than a photoresist. Second, the photoresist layer is so thin 
that transparency becomes less of a problem. Third, due to 
the extraordinanly thin photoiesist; this inverition opens an 
opportunity to replace the ever troubling chemically ampK- 
fied photoresist with non-chemically amplified photoresists 
for the photolithography process of KrF or shorter wave- 
lengths. Fourth? chances for the protective layer and photo- 
resist patterns to collapse are slgnificaatly reduced, if not 
completely eliminated, due to the low aspect ratios and the 
excellent adhesion of the protective layers to substrates. 
Fifth, the thinness of the photoresist will inevitably improve 
the pattern resolution. Sixth, the exposure focus oflfeet has 
less impact on a thin photoresist than on a thick one. Critical 
dimension (CD) variation of the protective layer patterns 
due to different OOP is less significant due to the thin 
photoresist. 



The Examiner appears to have relied upon the statement in paragraph [0039] that ''this 
invention opens an opportunity to replace the ever troubling chemically amplified photoresist 
with non-chemically amplified photoresists fi?r the photolithography process of KrF or shorter 
wave-lengths*\ As understood by Appellants, this statement means that a whole chemically 
amplified photoresist be replaced with a whole non-chemically amplified photoresist. The 
Examiner seems to be incoixectly interpreting this statement to mean that the components of the 
chemically amplified resists discussed in Takemura would be usefiil as a non-chemically 
amplified resist compojritiQn. However, the section of Sun rehed upon does not disclose this. 

Accordingly, neither Sun nor Takemura discloses or renders obvious a non-cli6i]aically 
amplified photoresist layer that includes a developer-soluble resin and a photoactive 
compound that inhibits the solubility of the developer-soluble resin. Furthermore, neither 
reference teaches or suggests the desirability of such a non-chenucally amplified photoresist 
layer. 
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(2) Secondly, Takemuia s hould not be combined with Sun since Takemura p ertains to 
chemically amplified photoresist layers and Sun pertains to non-chemically amplified photoresist 
layers. 

Accordmgly, for at least one or more of these reasons, daim 21 and its dependent claims 
are believed to be allowable over Takemura and Sun. 

Independent claim 30 and its dependent claims are believed to be aUowable for one or 
more similar reasons. 

For at least these reasons, the claims of Group n (claims 21-25 and 30-34) are allowable 
over Takemura and Sun. 

C, REJECTION OF CLAIMS 21, 26, 30 AND 35 UNDER 35 U.S.C. § 103(A) AS 
ALLEGEDLY BEING UNPATENTABLE OVER US, PATENT NO. 5,358,599 TO 
CATHEY ET AJL, (HEREINAFTER CATHEYl IN VIEW OF U.S. PATENT 
APPLICATION PUBLICATION NO. 2005/0074699 BY SUN ET AL, 
(HEREINAFIER SUN) IS BELIEVED TO BE IMPROPER 

GROUP ni; CLAIMS 21, 26, 30 AND 35 

Claim 21 recites a method comprising: 
**depositing a layer on a substrate; 

depositing a non-ckemicaUy amplified photoresist layer upon the layer, the non- 
chemically amplified photoresist layer having a developer'-soluble resin and a 
photoactive compound, the photoactive compound inhibiting solubility of the developer- 
soluble resin; 

exposing selected portions of the non-chemically amplified photoresist layer to an 
extreme attra-violet light source suck that solubility of the selected portions of the non- 
chemically amplified photoresist layer is promoted; and 

developing the ejqposed portions of the non-chemically amplified photoresist layer'*, 

(1) Firstly, on page 4 of the Final Office Action mailed 6/28/07, the Examiner has admitted 
that " Cathev does not disclose that the photoresist layer is non-chemically amplified'*. 
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However, the Examiner has asserted that **Sun, in [0039], discloses that the chemically 
amplified photoresist layer can be replaced with a non-chemically amplified photoresist layer'\ 
See e.g,, the top of page 5 of the Final Office Action mailed 6/28/07. 

As discussed above, Appellants submit that paragraph [0039] of Suq means that a whole 
chemically amplified photoresist be replaced with a whole non-chemically amplified photoresist. 
There is no disclosure., and it would not be obvious, to use the components of the chemically 
amplified resists discussed in Caifaey in a non-chemically amplified resist composition as 
discussed in Sun . 

Accordingly, neither Sim nor Cathev discloses or renders obvious a non-chemicaUy 
amplified photoresist layer that includes a developer-soluble resin and a photoactive 
compound that inhibits the solubility of the developer-soluble resin. Fuitheimore, neither 
reference teaches or suggests the desirability of such a non-chemically amplified photoresist 
layer. 

(2) Secondly, claim 21 recites in part ''exposing selected portions of the non-chemically 
amplified photoresist layer to an extreme ultra-violet light source such thai solubility of the 
selected portions of the non-chemically amplified photoresist layer is promoted\ As understood 
by Appellants, there is no teaching or suggestion that the resists in Cathey would be suitable for 
an extreme ultra-violet light source. 

(3) Secondly, Ca^ey_should not be combined with Sun since Cathey p ertains to chemically 
amplified photoresist layers and Sun pertains to non-chemically amplified photoresist layers. 

Accordingly, for at least one or more of these reasons, claim 21 and its dependent claims 
are believed to be allowable over Cathey and Sun . 

Independent claim 30 and its dependent claims are believed to be allowable for one or 
more similar reasons. 
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For at least these reasons, Ac claims of Oroup ni (claims 21, 26, 30 and 35) are 
allowable over Catibiev a nd Sun . 
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CONCLUSION 

Based on the foregoing. Appellants request that the Board overturn the rejection of all 
pending claims and hold that all of the claims of the present application are allowable. 

Appellants respectfully petition for an extension of time to respond to the outstanding 
Office Action pursuant to 37 C.F.R. § 1.136(a) should one be necessary. Please charge our 
Deposit Account No. 02-2666 to cover the necessary fee imder 37 C.F.R. § M7 for such an 
extension. 

Please charge any shortages and credit any oveipayment to our Deposit Account No. 02- 



2666. 



Respectfully submitted^ 



BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN LLP 




Bhd E. Vecchia, Reg. No. 48,01 1 
Tel.: (303) 740-1980 (Mountain Time) 



1279 Oakmead Parkway 
Sunnyvale, California 94085-4040 
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Vm. CLAIMS APPENDIX f37 S 41^7frtf nMii^l 

The text of the claims involved in the appeal are: 
1 - 20. (Cancelled) 

21. (Previously Presented) A method comprising: 
depositing a layer on a substrate; 

depositing a non-chemically amplified photoresist layer upon the layer, the non-chemically 
amplified photoresist layer having a developer-soluble resin and a photoactive compound, the 
photoactive compound inhibiting solubility of the developer-soluble resin; 

exposing selected portions of the non-chemically amplij&ed photoresist layer to an extreme ultra- 
violet light source such that solubility of the selected portions of the non-chemically amplified 
photoresist layer is promoted; and 

developing the exposed portions of the non-chemically amplified photoresist layer. 

22. (Previously Presented) The method of claun 21, wherein the developer-soluble resin 
comprises a polyhydroxystyrene-based compound. 

23. (Previously Presented) The method of claim 22, wherein the photoactive compound 
comprises a phenyl group. 

24. (Previously Presented) The method of claim 21, wherein the solubility of the selected 
portions of the non-chemically amplified photoresist layer is promoted by the photoactive 
compound forming an acid. 

25. (Previously Presented) The method of claim 24, wherein the acid is a carbonyl acid. 
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26. (Previously Presented) The method of claim 21, wherein the developer-soluble resin is 
produced through a flree radical polymerization process using a component selected from the 
group consisting of vinyl acid, vinyl phenol, and vinyl phenol substitutes. 

27. (Previously Presented) The method of claim 2 1 , wherein the non-chemically amplified 
photoresist layer does not include a photo-acid generator (PAG). 

28. (Previously Presented) The method of claim 27, further comprising: 

etching portions of the layer underlying the exposed portions of the non-chemically amplified 
photoresist layer; and 

etching a remaining portion of the non-chemically amplified photoresist layer to produce a 
pattemed layer having one or more features, at least one of the features having a critical 
dimension of approximately 15 nanometerB. 

29. (Previously Presented) The method of claim 28, wherein the at least one feature has a line 
wide roughness of less than 2 nanometers. 

30. (Previously Presented) A non-chemically amplified photoresist comprising: 
a resin that is sohible in a developer; and 

a photoactive compound, the photoactive compound distributed within the non-chemically 
amplified photoresist, the photoactive confound to promote solubility of a selected portion of 
the non-chemically amplified photoresist exposed to an extreme ultra-violet light source and to 
inhibit solubility of an unexposed portion of the non-chemically amplified photoresist, 

31. (Previously Presented) The non-chemically amplified photoresist of claim 30, wherein the 
resin con^rises a polyhydroxystyrene-based compound. 
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32. (Previously Presented) The non-chemically amplified photoresist of claim 30, wherein the 
solubility of the selected portion of the non-chemically amplified photoresist is promoted by the 
photoactive compound forming ao acid, 

33 . (Previously Presented) The non-chemically amplified photoresist of claim 32, wherein the 
photoactive compound comprises a phenyl group. 

34. (Previously Presented) The non-chemically amplified photoresist of claim 32, wherein the 
acid is a carbonyl acid. 

3 5 . (Previously Presented) The non-chemically amplified photoresist of claim 30, wherein the 
resin is produced through a free radical polymenzation process using a component selected from 
the group consisting of vinyl acid, vinyl phenol, and vinyl phenol substitutes. 
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IX. EVTOENCE APPENDIX (37 C.F.R. 8 41.37reVnfiY^^ 

To the best of Appellant's knowledge, no evidence has been submitted pursuant to 37 CFR 
Sections 1.130, 1.131, or 1.132. 
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X. RELATED P ROCEEDINGS APPENDIX m S 41.27(cmy^)) 

(To the best of Appellant*s knowledge, there are no related appeals or interferences.) 
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